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Purpose: The insufficient physical activity (PA) of adolescents is a global challenge, and there
is a need to find opportunities to engage youth in active lifestyles. The majority of adolescents
do not meet the recommended guidelines of physical activity, and especially females have low
levels of activity as they approach adolescence. The goal of this study was to obtain insight
into Finnish adolescent girls’ objectively measured physical activity by evaluating the effects
of an activity-based homework intervention on low, medium, and high-active girls during afterschool hours.
Method: A physical activity homework intervention was put into place for female adolescent
girls. Physical activity was measured by accelerometers and a self-reported diary from 87 girls
aged 13 to 15 years.
Results: Results indicated that high-active girls maintained their activity until the last
measurement hour (10 pm), while the moderate- and low-active girls’ activity declined towards
the evening hours. The high-active girls participated the most frequently in organized sports
activities, and the low-active girls were the most active in participating in household chores.
The PE homework intervention increased girls’ activity time an average of 34 minutes per week.
Conclusion: This study offers a picture of the diverse nature of the physical activity that
adolescent girls engage in during after-school hours and shows the potential of PE homework
assignments to reduce sedentary time and thereby increase physically active time during afterschool hours.
Keywords: physical activity; after-school; lower secondary school girl students; Physical
Education homework intervention

Introduction

Global recommendations state that adolescents should engage in 60 or more minutes of moderate-to-vigorous
physical activity (MVPA) each day (ACSM, 2018). In addition, recommendations suggest that youth should
regularly engage in specific physical activities, such as aerobic-based activity, resistance training, and stretching
and flexibility exercises. In Finland, similar to the United States, only one-third of children and adolescents
meet these global standards; Finnish adolescents in particular spend more than half of their waking hours
engaged in sedentary activities (Husu et al., 2019; Kokko et al., 2016; Tammelin et al., 2007). Globally, including
in Finland, girls are particularly at risk of falling short of the guidelines (ACSM, 2018; Hallal et al., 2012;
Husu et al., 2019; Pate et al., 2009). Adolescence is a particularly vulnerable time, as this transition marked
with biological changes coincides with a significant decrease in physical activity for youth, especially girls
(Abdelghaffar et al., 2019; Martins et al., 2015). There is a considerable amount of research to date that suggests
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girls are at particular risk of physical inactivity (Judice et al., 2017; Ruiz et al., 2011). Given that physical activity
is an important determinant of health and that health-enhancing habits of an active lifestyle are established
in youth (Atkin et al., 2015; Pardo et al., 2014), adolescence is a critical time to intervene to prevent the sharp
decline in physical activity that occurs during this developmental period.

After-School Activities

Despite the relationship between physical activity and increased academic achievement in youth (Fedewa
& Ahn, 2011), the reduction of physical activity opportunities, including recess and physical education,
have been replaced in most countries with increased academic instructional time (U.S. Department of
Health and Human Services, 2012). Thus, since many activities during the school day do not reach the
recommended levels of physical activity (Grao-Cruces et al., 2019), after-school activities are an effective
means of accumulating the daily recommended 60 minutes of activity (Beets et al., 2009; Mears & Jago,
2016; Pate & O’Neill, 2009). In the United States, approximately a quarter of school-aged youth participate
in after-school activities (After School Alliance, 2014). In Finland, half of Finnish youth between the
ages of 9 and 15 engage in sports club activities at least once a week (Blomqvist et al., 2019). Given that
opportunities to be active are insufficient during school hours, after-school activities to promote physically
active behaviours among youth are increasingly more important (Society of Health and Physical Educators,
2016) and make a significant contribution to children’s overall daily physical activity levels, particularly as
children reach adolescence (Arundell et al., 2016).
Research suggests that after-school activity types, however, differ between low- and high-active girls
(Koorts et al., 2011; Taverno Ross et al., 2013; Trilk et al., 2012; Zimmermann-Sloutskis et al., 2010). In
Taverno Ross et al. (2013), high-active adolescent girls reported more physical activity outside of school in
team sports and individual sports than low-active girls. The low-active girls reported engaging in leisure
time and educational sedentary activities more than high-active girls (Taverno Ross et al., 2013). Koorts et al.
(2011) found that the more active adolescents reported activities such as outdoor games and sports, which
is likely how these youth achieved their higher activity levels. Even if sport club membership has a strong
effect on moderate physical activity in both boys and girls (Trilk et al., 2012; Zimmermann-Sloutskis et al.,
2010), it is important to note that research has found that girls often accumulate their activity through
different means, particularly through leisure-time physical activity such as performing occupational and
household tasks (Pardo et al., 2014).

Evidence for Activity Homework Interventions

The use of homework in physical education (PE) is relatively uncommon compared to academic homework,
and for this reason, the evidence of PE homework assignments is relatively limited (Hill, 2018). There are few
studies concerning homework in PE, and in those studies, it is clear that active homework assignments can
be effective in increasing levels of physical activity (Claxton & Wells, 2009; Duncan et al., 2011; Duncan et al.,
2019; Fairclough et al., 2013; Kriemler et al., 2011). Some physical educators have suggested that homework
assignments could be used as a way to meet PE curriculum learning objectives and recommendations for
maintaining an active lifestyle (Hill, 2018). Homework might allow teachers to reach students’ after-school
time with physically active assignments and focus on skill development outside of instructional time.
Teachers, therefore, might be able to use homework as a tool to add skill practice outside of school hours and
increase parents’ knowledge about PE learning objectives and practices (Hill, 2018). The multicomponent
school-based interventions that include families such as PE homework are the most promising and effective
strategies for increasing overall physical activity (Kriemler et al., 2011).

Purpose of Present Study

Although adolescent physical activity has been examined in the literature, less attention has been paid to
the physical activity levels of youth during after-school hours and, in particular, how the specific activities
vary among adolescents by gender. This is important because adolescence is a time when health behaviours,
such as physical activity, are established and then maintained into later adolescence and even adulthood
(Atkin et al., 2015; Pardo et al., 2014). It is important to understand physical activity behaviours among
this crucial age group so that effective interventions can be put in place, particularly given the significant
decline in activity among adolescent females. All adolescents participate in school and physical education,
a situation that provides tremendous potential to influence physical activity and youth attitudes toward
physical activity. School-based multicomponent interventions could therefore be the most effective way to
change the physical activity of adolescent girls in a positive direction (Okely et al., 2011; Owen et al., 2017).
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The present study was conducted as a part of the PE Homework Study project in Finland, where lower
secondary school girls’ physical activity was studied and promoted by PE homework (Kääpä et al., 2017). The
study focused on the patterns and types of physical activity of adolescent girls during after-school hours. The
study had two guiding aims: (a) to evaluate the timing and variety of physical activity patterns of adolescent
females with low, medium, and high activity levels during after school hours and (b) to determine whether a
PE homework intervention increased the level of physical activity for youth after school hours.

Methods

Procedures

This study was conducted in a moderate-sized lower secondary school in Central Finland. All of the girls
attending grades 7 to 9 (ages 13 to 15) in this school were invited to participate (N = 124). Participants and
their parents were informed about the study beforehand, and informed consent was obtained from the
parents/guardians. Participation in the study was voluntary. Of the total of 124 pupils, 105 (84.7%) agreed
to participate in the study project. According to the Ethical Committee of the University of Jyväskylä, the
study protocol met the required ethical permissions established by the Helsinki Declaration concerning this
type of research.
The study consisted of 1 week of objective physical activity measures with accelerometers and a halfstructured self-reported diary. Altogether, out of 124 youth, 87 girls had complete accelerometer data. The
accelerometers measure accurate information on the duration, intensity, and pattern of PA and inactive
periods, posture and postural changes, and the number of steps on the metabolic equivalent (MET) – values
of PA levels (Aittasalo et al., 2015; Vähä-Ypyä et al., 2015a, 2015b). Physical activities are frequently classified
by their intensity, using MET as an indicator of exertion, a practice that was also followed in the present
study. MET refers to metabolic equivalent, and 1 MET is the rate of energy expenditure while sitting at rest.
Hence, activities that do not significantly increase resting energy expenditure are classified as sedentary
behaviours. The conventional energy expenditure is an oxygen uptake of 3.5 millilitres per kilogram of body
weight per minute. MET values express the energy cost of physical activities as a multiple of the resting
metabolic rate and were used as the metric for the present study (Pate et al., 2008). The participants were
divided into three activity groups (n = 29 in each group) according to their objectively measured mean
MET values. In total mean MET values, there were daily peak MET values from the measurement week, and
those total mean MET values of the groups were as follows: 57.2 to 73.4 for low-active girls, 74.2 to 81.7 for
moderately active girls, and 82.1 to 97.2 for high-active girls (Table 1). The variety of activities during afterschool hours was studied according to these three activity groups.
The measurements were implemented in November 2016. Both accelerometers and diary questionnaires
were delivered during the PE lessons with oral and written instructions and were returned 1 week later.
The data in the study were from participants who had used the accelerometer for at least 4 days during the
week, at a minimum of 10 hours per day (Mattocks et al., 2008; Troiano et al., 2008), with 82 completed selfreported diaries. In Finland, the duration of the school day is usually 6 to 8 hours starting between 8:00 am
and 9:00 am and ending between 2:00 pm and 4:00 pm. Note that students may have different schedules,
and a few students might have class after 2:00 pm. However, in this study, the after-school time period was
defined as starting at 2:00 pm and ending at 10:00 pm.

Self-Reported Physical Activity

The information on girls’ after-school activities was obtained by a half-structured, self-reported diary
questionnaire developed by the teacher-researcher and tested in two different lower secondary schools in
Central Finland. The diary questionnaire has shown to produce adequate test-rest coefficients ranging from
.690–.996. The participants reported the type (e.g., dance lesson, walking, cleaning) and the frequency of
activities in organized sports, self-initiated activities, household activities, and PE homework. In addition,
the participants estimated the time spent in organized sports and PE homework during the week. Focusing
on these two behaviours was pre-determined based on previous research of Finnish adolescent activity
preferences, as many girls participate in organized sport activities (Paakkari et al., 2017; Tammelin et al.,
2016), which are usually held at the same time every week for the same duration. In organized sport activities
and self-initiated sport activities, participants responded to open-ended questions, in contrast to the PE
homework assignments and household activities, which were structured. Each specific activity type reported
was recorded as one occasion of activity. The survey answers of students across the two schools were compared
with a t-test to ensure that frequency and time used in PE homework did not differ, which was the case
(p = 0.656 and p = 0.655), indicating that the PE homework questions could be used in a transferable manner.
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Table 1: Percentage of low-, middle- and high-active girls’ physical activity levels (light, moderate and
vigorous) during waking hours; standing and sedentary behaviour, variance by ANOVA, Tukey and Tamhane
post hoc tests. Mean daily values in proportion to daily measurement time.
LowActive
Girls

MiddleActive
Girls

HighActive
Girls

57.2–73.4

74.2–81.7

82.1–97.2

N = 29
(SD)

N = 29
(SD)

N = 29
(SD)

N = 87
(SD)

%

%

%

%

Total daily

67.2

78.0

87.5

77.6

(SD)

(5.1)

(2.4)

(4.5)

(9.3)

After-school

30.8

36.3

40.3

35.8

(SD)

(4.6)

(7.4)

(10.2)

(8.6)

Light PA
(1.5–2.9 MET)

12.7
(2.9)

13.3
(2.4)

15.8
(2.6)

Moderate PA
(3–6 MET)

8.3
(2.3)

9.8
(2.5)

Vigorous PA
(<6 MET)

0.6
(0.4)

Total mean peak MET value

Total

p Value
LowMiddle

p Value
MiddleHigh

p Value
LowHigh

.000

.000

.000

.005

.253

.000

13.9
(2.9)

.662

.002

.000

11.6
(2.0)

9.9
(2.6)

.047

.008

.000

1.6
(0.8)

1.8
(0.7)

1.3
(0.9)

.000

.384

.000

8.9
(2.19)

11.3
(2.83)

13.4
(2.02)

11.2
(2.97)

.001

.004

.000

standing

17.4
(6.0)

16.7
(5.1)

17.1
(5.0)

17.1
(5.3)

.850

.940

.977

sitting

50.4
(4.9)

46.3
(6.1)

46.0
(5.0)

47.6
(5.7)

.012

.980

.007

lying

10.6
(6.2)

12.5
(8.4)

7.7
(4.7)

10.2
(6.8)

.700

.033

.152

sedentary
= sitting & lying

61.0
(6.6)

58.7
(6.8)

53.7
(5.9)

57.8
(7.1)

.386

.011

.000

MVPA

Organized sports activities were activities led by coaches or instructors. Participants were asked to report
the activity types per week they engaged in during after-school hours. The time spent in organized sports
activities during the week was reported in minutes as well. Household activities were duties related to the
home environment, such as babysitting younger siblings or performing household chores. The household
activities included optional household chores to choose from: cleaning, walking the dog, taking care of
siblings, and other chore-related activities around the house. In the “other” category, participants reported
activities they performed such as shovelling snow, delivering newspapers, or raking leaves. Self-initiated
sports activities included non-organized leisure time activities that girls performed in without supervision.
Participants were asked to report the activity types per week they engaged in during after-school hours.

PE Homework

PE homework included physically active assignments given by a PE teacher related to the content of PE lessons.
The assignments had different tasks, such as practicing motor skills, involving parents in the activities, adding
students’ own decision making and self-determination, and varying exercises that included endurance and
moderate to intense physical activities (Kääpä et al., 2019). The PE homework was part of the PE undertaken
by all the girls; homework assignments were given to all students in each PE lesson. Even if the PE homework
was not mandatory, most of the students (89.7%) did the assignments (Kääpä et al., 2017). The PE homework
assignments often involved strength training such as squats or abdominal crunches, jogging with a family
member, or a sport skill such as throwing a tennis ball against the wall. For the PE homework, participants
reported the frequencies and time spent doing PE assignments in minutes.
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Accelerometer Data

The participants wore a tri-axial accelerometer UKK RM42 (Urho Kekkonen Fitness Institute Foundation;
Tampere, Finland) for 7 consecutive days. The UKK RM42 is easy to use because it is small and lightweight
and has shown to produce accurate estimates of youth activity levels (Vähä-Ypyä et al., 2017). A comparison
between accelerometer brands (Hookie and Actigraph) showed excellent agreement and assured reliable
use in studies of adolescents’ physical activity and sedentary behaviour as well (Aittasalo et al., 2015). In
addition, this accelerometer can be used for over a week without recharging.

Analysis

The tri-axial accelerometer data were uploaded and stored. After the data were uploaded, a statistician from
the UKK Institute transferred the data into Excel form. The collected data were analysed in 6-second epochs,
and the mean amplitude deviation (MAD) of the resultant acceleration signal was calculated for each epoch
(Vähä-Ypyä et al., 2015b). Furthermore, the measured MAD values were converted to metabolic equivalents
(MET) in a method established in prior literature (Vähä-Ypyä et al., 2015b). The amounts of time spent
standing still, sitting, and lying, as well as physical activity levels, were separated into unique variables; in
addition, the number of daily steps was separately calculated. The classifications were based on the angle for
posture estimation (APE) algorithm, comparing the accelerometer orientation in relation to an identified
upright position at the end of each 6-second epoch (Vähä-Ypyä et al., 2018).
The reported data from the self-reported diaries complemented the accelerometer data. All the data
were analysed using SPSS software. The total daily measurement time varied between activity groups (lowactive girls 13 hours 53 minutes, moderately active girls 15 hours 5 minutes, and high-active girls 14 hours
37 minutes). To compare METs between activity groups, the total MET values are presented in proportion
to the participants’ daily measurement time. Proportioned MET values in light, moderate, vigorous physical
activity and MVPA, along with standing and sedentary behaviour (sitting and lying), were compared between
the low, medium, and high activity groups using analysis of variance (ANOVA) with Tukey and Tamhane
post-hoc tests. The mean frequencies per week of organized sport activities and self-initiated activities were
compared using ANOVA with Tamhane post hoc test between the low, medium, and high activity groups.
An independent-samples Kruskal-Wallis test with a Bonferroni post-hoc test was used to compare the small
sample sizes in the frequencies by type: organized sport and self-initiated type.

Results

Daily Total Physical Activity

Individual daily total MET values varied between 43.8 and 158.6 METs, and average values were found to be
67.2 METs for the low-active girls’ group, 78.0 METs for the moderately active group, and 87.5 METs for the
high-active girls’ group (see Table 1). Participants spent most of their physically active time at a light activity
level. The light activity accounted for 13.9% of their total waking hours, while moderate-to-vigorous physical
activity (MVPA) accounted for 11.2% of their total waking hours. The participants were divided into activity
groups according to their total mean MET values. Significant differences between the groups’ physical activity
levels were evident. The high-active girls were more active in all intensity levels and had the lowest percentage
of time in sedentary behaviour. The high-active girls had significantly more light intensity physical activity than
the other groups of girls (moderate-high p = 0.002, low-high p < 0.001). At the vigorous intensity level, the
group of low-active girls had significantly lower values than the moderate and high-active groups (p < 0.001).
In total MVPA, all the groups significantly differed from each other. For example, the low-active girls’ MVPA
was 8.9% of daily measurement time compared to 13.4% (p < 0.001) of the high-active girls’ measured time.

After-School Physical Activity

Approximately 46% of daily activity was accumulated during after school hours. During after-school hours,
the participants’ METs varied between 12.9 and 55.1; the average values of the low, moderate, and high active
groups were 30.8, 36.3, and 40.3 METs, respectively (see Table 1). Altogether, the mean hourly afternoon
MET value was an average of 4.2 METs per after-school hour. On average, the participants’ physical activity
intensity after school was spent at a moderate level (3–6 METs) (see Figure 1). The high-active girls averaged
4.7 METs during after-school hours, while the moderately active girls’ average was 4.3 METs, and the lowactive girls averaged 3.6 METs (high-moderate p = 0.253, moderate-low p = 0.005, low-high p < 0.001).
In total, the first after-school hours were the most active ones for all participants. The low-active group’s
physical activity declined below 4 METs as early as at 4 pm and stayed low for the remainder of the evening,
reaching its lowest intensity level (2.96 METs) at 9 pm. The low active girls had only one peak during the
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afternoon hours, from 6:00 pm to 7:00 pm, reaching 3.78 METs. The METs of participants in the low-active
group were significantly lower than the values of participants in the other two groups during several
afternoon hours: 4:00 pm to 6:00 pm and 7:00 pm to 9:00 pm. The moderately active girls’ activity level
remained steady between 4 and 5 METs during afternoon hours, and their MET values declined below 4
METs after 8:00 pm. The high-active girls’ peak MET value was from 2:00 pm to 3:00 pm (5.22 METs), then
declined slightly, but increased again at 5:00 pm to 6:00 pm (5.09 METs). The high-active girls’ physical
activity level stayed over 4 METs during the entire evening.

Self-Reported Physical Activity

The participants’ after-school physical activity in different activity patterns (organized sport activities,
household activities, self-initiated activities, PE homework) varied, depending on the activity group (see
Table 2). Organized sports frequencies varied from the high-active girls’ 3.02 occasions/girl/week to the
low-active girls’ 2.02 occasions/girl/week, reflecting significant differences in sport involvement between
the high-active group compared to the other two groups (p ≤ 0.004).
Among all participants, football, dance and dance-related sports, gymnastics, and “other ballgames”
were the most popular after-school organized sports activities (Figure 2). The high-active girls were
mainly represented in football and dance, moderately active girls in other ball games (floorball, basketball,
volleyball, and Finnish baseball), and low-active girls in the “no activities” section. In addition, the low-active

low-active

middle-active

high-active

5.5

HOURLY MEAN MET VALUES

5.0
Middle-high p = .032

4.5

Low-high p = .003

4.0
3.5

Low-middle p = .024

Low-middle p = .007
Low-m

Low-high p = .010

3.0

Low-hi
Low-high p = .002

Low-middle p = .008
Low-high p = .023 Low-middle p = .018
Low-high p = .006

2.5
2.0

2-3 PM

3-4 PM

4-5 PM

5-6 PM

6-7 PM

7-8 PM

8-9 PM

9-10 PM

AFTER-SCHOOL HOURS

Figure 1: Comparison with Tamhane post hoc test of mean MET values during after-school hours among
high-, middle-, and low-active girls’. Significant differences are included in the figure.
Table 2: After-school activities (frequency, f) /girl/week and standard deviation, SD according to activity
groups with a Tamhane post hoc test.
HighActive
Girls

MiddleActive
Girls

LowActive
Girls

Total

p
Value

p
Value

p
Value

(n = 29)
F

(n = 27)
F

(n = 26)
F

(N = 82)
f

HighMiddle

HighLow

MiddleLow

organized sports activities (SD)

3.02 (1.61)

2.36 (1.84) 2.02 (2.07)

2.47 (1.89)

.004

.000

.331

household activities (SD)

2.82 (2.62)

3.24 (2.64) 3.58 (2.71)

3.21 (2.67)

.465

.029

.738

2.87 (2.5)

2.59 (2.22) 2.45 (2.06)

2.64 (2.27)

.784

.296

1.000

1.9 (1.46)

1.000

.654

.770

self-initiated activities (SD)
PE homework (SD)

1.97 (1.49)

1.96 (1.56)

1.77 (1.33)
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girls were well represented in the category of “other,” which included sports such as horseback riding, bodyconditioning exercises, swimming, martial arts, strength training, and skating.
For the self-initiated activities, the high-active girls showed the highest frequency of involvement (2.87
occasions/girls/week) and had the most different types of activities compared to the girls in the other groups.
Although the differences were not statistically significant, the high-active girls were the ones who sought
out additional activities that were physically demanding. In self-initiated activities, the most frequent
reported choices were running or jogging, walking, body-conditioning exercises, and playing outside (see
Figure 3). The high-active girls were most represented in the categories of walking, “other”, and no activities.
The moderately active girls were the biggest group in running/jogging and in playing outside. The low-active

number of girls (f)

25
20
15
10
5
0
football

dance

gymnastics

other
ballgames

other

no
activities

organized sport activities
low-active girls

middle-active girls

high-active girls

number of girls (f)

Figure 2: Organized sports (f) by activity group.

16
14
12
10
8
6
4
2
0

self-initiated activities
low-active gilrs

middle-active girls

Figure 3: Self-initiated activities (f) by activity group.

high-active girls
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girls were most represented in body-conditioning exercises. The most frequent activity behaviour in total was
household activities (3.21 occasions/girl/week); frequencies varied from the low-active girls’ 3.58 occasions/
girl/week to the high-active girls’ 2.82 occasions/girl/week (p = 0.029). The most common household chore
in all activity groups was cleaning, followed by taking the dog out and taking care of siblings.
The total activity frequency of doing PE homework was 1.9 occasions per girl each week. In this behaviour,
the frequencies for the girls’ activity groups were close to one other. In terms of duration, girls’ PE homework
time was, on average, 34 minutes per week for each girl. The low-active girls’ weekly PE homework time was,
on average, 26 minutes per week. For the moderately active girls, it was 33 minutes per week, and for the
high-active girls, it was 41 minutes per week. The differences between the groups were not significant but
indicate that the high-active girls spent the most time on average engaging with the PE homework.

Discussion

The present study sought to understand the physical activity patterns of adolescent girls during after-school
hours, as well as the effects of a PE homework intervention to increase girls’ activity levels. During the afterschool hours, the timing and variety of activities differed considerably between the low-active, moderately
active, and high-active girls. Thus, this study brings new information about girls’ physical activity timing and
types in different activity groups for the promotion of physical activity.

After-School Activity Patterns

It was clear that after parsing out the data, the high-active adolescent girls had the greatest intensity of activity
that also remained fairly stable throughout the after-school period. During the last hour of measurement,
the high-active girls were still significantly more active than the others were, likely due to participation in
organized sports, commuting back home, doing some active chores around the house, and taking care of
their evening tasks, for example showering. For the low and moderately active youth, however, the level of
activity dropped considerably; the most significant MET value differences occurred from 4 pm to 6 pm and
7 pm to 9 pm. This is likely due to the differences across groups in organized sports participation given that
practices and games can last until the evening hours (Koorts et al., 2011; Taverno Ross et al., 2013). Thus,
it might be late when students commute back home and complete their necessary evening tasks, such as
chores and showering. Getting to and from activities are factors that may moderate adolescent girls’ physical
activity (Lytle et al., 2009). Lytle et al. (2009) suggested that addressing the barrier of getting to and from
activities by making them easily accessible could increase levels of physical activity for low active youth
when the barrier to participation could be accessibility to the organized sport.
In the after-school period, the first after-school hours were the most active ones for all three activity groups.
Active commuting from or school and some late afternoon PE lessons likely had an effect on the increase
in after-school hours of physical activity. In Finland, physically active commuting home is common, even
during the wintertime when over half of school aged children or adolescents (52 %) choose active school
transportation (walking or cycling) over motorized non-active transportation (Mehtälä et al., 2020). Active
transport in youth has been observed to predict health benefits, such as lower weight status and higher
adult physical activity, especially in early midlife (Yang et al., 2014). Investing in sidewalk networks near the
homes and schools of youth as well as developing transport infrastructures that attract youth to take part in
active transport would also serve as key catalysts to increasing activity in children and adolescents (Mehtälä
et al., 2020).
In terms of total MET values during the day, MVPA comprised 11.2% of the girls’ day, which is higher
than prior international studies have found (Graham et al., 2014; Júdice et al., 2017; Klinker et al., 2014;
Kokko et al., 2018). According to Graham et al. (2014), American adolescent girls engaged in 5 hours/week
(43 minutes/day) of MVPA. In Klinker et al. (2014), Danish adolescent girls’ proportion of time spent daily
in MVPA was 6.7%. Sitting took most of the participants’ time (47.57% of the day). Although the time
spent being sedentary is more than the World Health Organization recommendations (Currie et al., 2008),
this appears lower than other countries, which have found rates as high as 61% in adolescents (Okely et
al., 2011). The analysis of individual low-active girls showed that some adolescent girls were sedentary for
the entire after-school period. To support a healthy lifestyle and physical activity for those girls who are
not interested in or do not have access to sports activities, efforts to promote self-initiated and household
activities are particularly important. According to a study by Corder et al. (2013), among adolescents, the
familiarity of an environment for physical activity might be important, and the most common activities
take place at home or in a neighbourhood setting. The self-initiated activities (2.64 occasion/girl/week) or
household activities (3.21 occasion/girl/week) were frequently mentioned in this study for low-active youth.
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These unstructured and informal exercises may represent a less threatening alternative for adolescents who
lack athletic competence (Lawler et al., 2017) and encourage adolescent girls to be more active outside of
school and in the home environment (He et al., 2013).

PE Homework Effectiveness

Although not surprising to note that low and moderately active youth did not engage in as much afterschool activity as the high-active group, it is important to note that the PE homework intervention did
increase the amount of physical activity each girl engaged in during after-school hours. This is one of the few
studies to suggest that PE homework in adolescent girls could increase the amount of physical activity time
they accumulate each day. PE homework added an average of 34 minutes per week to the physical activity
of each girl during after-school hours and has been shown in prior research to increase daily step counts
for youth as well (Duncan et al., 2011). Because the results are from self-reported diaries, the intensity of
PE homework is unknown. Adding PE homework to girls’ after-school lives could lead to some sedentary
behaviours being replaced by more active and productive activities, however. For the low-active girls, PE
homework added on average 26 minutes of activity time in a week. Replacing at least 10 minutes of daily
sedentary time with physical activity appears to be a minimal starting point to combat declining physical
activity in youth (Corder et al., 2015). In an earlier study from the United States, Trilk et al. (2016) found that
girls who participated in homework had a higher average of daily minutes of physical activity and less of a
decline in physical activity from grades 6 to 8. Learned habits of completing homework may help to sustain
at least light physical activity during adolescence. Creating functional knowledge and teaching adolescents
how to be active on their own might result in lifelong healthy behaviour (Duncan et al., 2011); PE homework
may be one such way to improve daily physical activity habits in adolescents and thereby increase healthy
behaviours over the lifespan.
In the present study, PE homework assignments were related to the Finnish national PE curriculum
(Finnish National Core Curriculum, 2014). Due to the relatively short school days in Finland, homework is
a common way of adding practice time in many school subjects, but assignments in PE are rare. However,
when they are given such assignments, students in Finland complete them with a high degree of compliance
(89%; Kääpä et al., 2017). In the present study, the pupils participated in decision-making concerning the
content of PE homework assignments, and they could decide the amount and intensity level of the activity
in the assignment themselves (Kääpä et al., 2017). Fostering perceptions of ownership over participation in
physical activity and creating opportunities for decision-making may enable girls to be active in a way they
choose (Corder et al., 2013; Deci & Ryan, 2000; Lawler et al., 2017). Reinforcement by influential adults,
such as PE teachers and coaches, may support pupils’ involvement in sporting activities (Trilk et al., 2012).
By including popular sports in PE homework, the PE teacher can advocate for sports participation outside
of school and add skill practice outside of the class to lower the threshold for participation in sports as
well. Introducing active homework activities into existing curriculum is a cost-effective way to utilize the
expertise of trained teachers (Duncan et al., 2011). The curriculum-based assignments also enable teachers to
effectively deliver health-related educational material without sacrificing their formal teaching obligations
and learning objectives (Duncan et al., 2011).

Types of After-School Activities

In organized sports activities, the frequencies of the high-active girls were clearly higher compared to other
groups. In terms of specific sports, the high-active girls were mainly represented in football and dance,
moderately active girls in other ball games, and low-active girls were the main group in the no activities
section. Encouraging female youth to engage in the more popular organized activities among adolescents
might help those youth who do not like sports, are less skilled, or perhaps not motivated at competitive
sports to be more physically active. In addition, increasing adolescent girls’ participation in organized sport
activities might help to better sustain physical activity levels over time (Bélanger et al., 2009; Pate et al., 2010).
The most popular self-initiated sports activities were jogging, walking, body-conditioning exercises, playing
games outside, stretching, and dancing with video games. Many of these behaviours are typically done at a
low-intensity level, spontaneous and unstructured, and they might attract girls who are not interested in highintensity activities or competitive sports. The special abilities or skills that are often required for organized
sport activities or team sports are less necessary for taking part in self-initiated physical activity such as
walking, jogging, or non-competitive pursuits. It is possible that some older girls substituted organized sport
activities for spontaneous activities (such as walking, running, or body-conditioning exercises). Interest in
a healthy lifestyle, including physical activity, might be attributed to heightened body awareness during
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adolescence (Sand et al., 2015). The increase in the number of gyms, knowledge about the health benefits
of training, and concern with one’s body may be important factors regarding adolescents’ preference for
certain types of activities (Coll et al., 2014; Koorts et al., 2011). Identifying the adolescent girls’ preferred
types of physical activity may help influential adults to offer activities the adolescents enjoy. In addition,
earlier studies have shown that low-intensity physical activities such as walking are more sustainable than
forms of MVPA throughout adolescence (Pate et al., 2010; Trilk et al., 2012). The girls from all activity groups
participated in self-initiated activities, which are easy to access. The selection of different self-initiated
activities was the most diverse in the high-active group of girls, and thus, an effective strategy for increase
MVPA among low and moderately active youth might be to offer a more diverse repertoire of choices to
increase physical activity during leisure time.
The frequency of the low-active girls was the highest in household activities. Cleaning, taking the dog
out, and taking care of siblings were the most popular household activities. Duties related to the home
environment are usually occupational and more or less obligatory; due to this, these activities do not
usually decrease over time. However, these duties might reduce the time and opportunities to participate
in organized sport or self-initiated activities that would allow adolescents to increase the amount of time
spent in MVPA. It is important to note that low-active girls have shown lower odds of active transportation
(Mehtälä at al., 2020). Thus, one implication from the present study would be to add active transportation
as a PE homework assignment given the sharp drop in activity that occurred for the low-active girls
after school. Further, in Finland, physical activity during school hours (particularly at recess) has been a
target of national interventions (Haapala et al., 2014). According to Haapala et al. (2014) and the Finnish
Schools on the Move study, organized recess activities, student recess activators, equipment provision, the
development of sports facilities, and gender-specific physical activities have all contributed to significant
gains in youth activity. A 15-minute break after every 45-minute lesson in Finland also provides youth
with consistent opportunities to be active during the school day. In the schools from the present study,
it is mandatory to go outside to the schoolyard during recess breaks. This could likely activate even the
low-active girls during school hours and can be a further target of intervention to increase activity among
low-active youth.

Strengths and Limitations

This study incorporated several sources of data, providing a broader view of adolescent after-school physical
activities (Ekelund et al., 2011; Pate & O’Neill, 2009). Objectively measured physical activity data and the
self-reported physical activity measure allow for accurate intensity, frequency, and duration data for physical
activity, while the self-report measure provides a rich context for understanding adolescents’ activities
during after-school hours. However, the cross-sectional nature of the case study is a limitation and precludes
conclusions being made about the direction of effects between adolescent girls’ physical activity and the
behaviours of physical activity participation. Because of the small sample size, the data cannot be considered
globally representative. However, given similar Westernized practices and schooling, it is likely that the
physical activity patterns and types are reflective of those of Finnish lower secondary school girls across the
country.

Conclusion

This study offers a picture of the diverse nature of the physical activity of secondary school girls and identifies
the variety of behaviours and types of physical activity that girls perform during after-school hours. Utilizing
these results can help influential adults encourage girls—especially low-active girls—to be active in a way
they choose to be, as well as improve offerings for an array of activities that girls may be more motivated
to engage with in the future. An effective approach to promoting physical activity could be to experiment
with school-based programs that target girls in after-school hours with the types of physical activity they
prefer. It is important that researchers and policymakers recognize the school environment as a vehicle for
changing girls’ physical activity levels during after-school hours. School reaches all adolescents, so it can
play a central role in delivering effective physical activity programming. As demonstrated in this study, PE
homework assignments may have the potential to replace sedentary time and thereby increase physically
active time for female youth.
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